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[57] ABSTRACT

Improved faucet valve of the type used for kitchen
sinks, lavatories and the like, wherein structure and
configurations are disclosed which permit faucet valve
size reduction toward minimums with consequent sav-
ings in materials, while at the same time achieving effec-
tive flow control and maintaining structural integrity.

12 Clalms, 23 Drawing Figures
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1 :
FAUCET VALVE WITH DUAL FLOW CONTROL

FIELD OF THE INVENTION

The invention relates to faucet valves of the type used
for kitchen sinks, lavatories, bathtubs, showers, and the
like; and more particularly to improved structure and
fluid flow control for such faucet valves. |

' BACKGROUND OF THE INVENTION 10

The function of a faucet valve, of course, is to deliver
water from a source in a desired manner. The faucet
~ valve must be effective to turn the water “off” and *“on”
and to control the water volume. In addltmn, the faucet
valve should be durable and be easy to manipulate. Also
important is the cost of manufacture. It is apparent that
cost of manufacture may be decreased by reducmg the
size of the faucet valve, with consequent savings of
materials. However, as faucet valve size approaches 20
minimums, other problems arise or become more pro-
nounced. A type of faucet valve in common use, and the
type to which the present invention is particularly appli-
cable, has a bottom inlet and a side discharge, with the
flow control function being performed at the inlet by
000perat10n of a control member having a control open-
ing of suitable shape coeperatlng with the inlet opening.
Faucet valves of this type in common use are exempli-
fied by U.S. Pat. No. 3,645,493. Particular interrelated
problems that become pronounced as faucet valve size
approaches minimums are those of flow control and the
_assocrated structure.

It is accordingly the object of this invention to pro-
vide a faucet valve of the type herein above mentioned
having improved flow control and associated structure.

For a further understanding of the invention and
further objects, features, and advantages thereof, refer-
ence may now- be had to the followmg description,
taken in cen_]unctren with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 115 a longltudmal section view showing the
entire assembly for a single faucet valve in accordance
with a preferred embodiment of the invention and
showing the faucet valve in the full open position.

FIG. 2 is a front elevational view of the valve control
member.

FIG. 315 a bottom view of the control member of
FIG.2.

FIG 4 is a side view of the centrol member of FIG. 50
2.

" FIG. 5 is a section vrew; taken at V—V, of FIG. s

'FIG. 6 1s a section v1ew, taken at VI—-V], of FIG. 1
and showmg the faucet valve in full open position.
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FIG. 7 is a front elevational view showing the valve 55
‘and: is received in mating relation by the valve body

control member and its associated retainer member,
with the faucet in the full open position.
~ FIG. 8is like FIG. 6, but with the faucet valve shown
at an intermediate open position.
" 'FIG. 9 is a fragmentary section view of a pertren of 60
FIG. 1, but showing the faucet valve in the posmon
correspendmg to that shown in FIG. 8.
FIG. 10 is a fragmentary front elevational view of
'FIG. 7, but showing the faucet valve in the position of
FIGS. 8 and 9. |
' FIGS. 11, 12 and 13 cerrespond wrth FIGS. 8,9 and
10, but show the faucet valve i n the f‘ully closed posi-
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FIG. 14 iS an enlarged fragmentary section view
showmg the lower end of the valve control member and
the associated retainer member and the valve body,
including the inlet seal structure. |

FIGS. 15 and 16 are side elevational views and front
elevational views, respectively, of the valve control
member 1n aecordance with another embodiment of the |
mventlon |

FIG.17is a fragmentary section view similar to FIG.
9 but showmg a further embodiment of the invention.

FIG.18isa fragmentary front elevational v1ew of the
control member shown by FI1G. 17.

FIG. 19 is a bottem view of the control member of
FIG 18.

- FIG. 20 is a fragmentary front elevational view of the
retainer member shown by FIG. 17.

FIG. 21 is a section view taken at lines XXI—-—XXI of
FIG. 20. |

" FIG. 22 is a fragmentary front elevational view simi-
lar to F1G. 10 but 1llustratmg a still further embodlment
of the invention. . |

FIG. 23 is a section view taken at XXIIT—XXIII of
FIG. 1.

DESCRIPTION OF PREFERRED EMBODIMENT

FIGS. 1-4 illustrate the faucet valve of the invention
in accordance with a preferred embodiment. The faucet
valve assembly (see FIG. 1) includes a valve body 11, a

centrol member 13, a reta:lner member 15, a bonnet nut

17, and a handle 19. |
- The valve body is generally cylindrical and has a first
centralﬂ_bere]portien which forms a cylindrical cavity
having a side wall 21, a bottom wall 23 and an open top.
An inlet opening 25 communicates with the cylindrical
cavity via the bottom wall 23 and also with a second
valve body central bore portion 27, which in turn com-
municates with a fluid supply source (not shown). The
valve body exterior is of conventional form and in-
cludes a threaded portion 29 at its upper end for receiv-
ing the bonnet nut 17, a central portion 31 to be re-
ceived by a conventional deck mount or the like (not
shown), and a threaded portion 33 at its lower portion
for receiving deck mount retainer parts and connections
to a fluid supply source (not shown). The valve body 11
has an outlet opening 53 communicating with the valve

body cylindrical cavity via the side wall 21.

The valve body inlet opening 25 receives a conven-
tional inlet seal means in the form of a resilient seal
element 35 which is urged upwardly by a spring 37 to
contact the bottom surface of the control member 13.

The control member 13 1s generally cylindrical and
includes.a control disc portion 39 merging with a body
portion 41 which merges with a stem portion 43.

‘The control disc portion 39 is generally disc shaped

cylindrical cavity side wall 21, and has a substantially

planar bottom surface 45 which engages the seal ele-

ment 35 of the inlet opening seal means. The control

“disc portion 39 is provided a first control opening 47 of -
~ apredetermined configuration for cooperation or coac-

tion with the inlet opening seal means. The first control
opening 47 has the conventional “kidney” shape, and is
eccentric with respect to the valve body central axis, as
is the inlet opening 25. The control disc portion 39 has
a larger diameter than the body portion 41 so as to
provide a flange 49 having an upwardly facing seating

surface 51 for a purpose to be hereinafter explained.



4,175,586

3

The control member body portion 41 has what may
be termed a notch 55 in a side thereof. The notch has a
ramp portion 57 and a roof portion §9. The ramp por-
tion 57 has a helical configuration and merges at its
bottom with the control disc portion upper surface and
extends upwardly therefrom in opposite directions to
merge with the roof portion. The cavity formed by the

notch 55 communicates with the first control opening
47. The roof portion 59 is shaped to provide smooth

transition of fluid flow direction.

The control member stem portion 43 has a smaller
diameter than the body portion 41 and receives a con-
ventional handle 19 at its outer end portion. The handle
19 is retained on the stem portion 43 by the usual screw
61, and the handle screw receiving cawty i1s closed by
the usual plug button 63.

10

15

The retainer member 18 has a generally cylindrical

shape and has an exterior surface 65 that is received in
mating relation by the valve body cylindrical cavity
side wall 21. The retainer member 15 has also a central
bore the upper portion 67 of which is received in mating
relation by the control member stem portion 43 and a
lower portion 69 of which is received in mating relation
by the control member body portion 41. The central
bore lower portion 69 forms with a lower portion of the
retainer member exterior surface 65 a retainer member
skirt portion 71 having a downwardly facing bottom
surface 73 which is disposed in mating relation to the
control disc flange upwardly facing seating surface 51.
The retainer skirt portion 71 has a rectangular second

20

25

30

control opening 75 therein which communicates with

the valve body outlet opening §3.

A projection 77 on the handle 19 coacts with stop
means 79 on the retainer member 15 to permit 180° of
handle rotation and hence 180° of control member rota-
tion (see FIG. 23). 180° of rotation permits the faucet
valve to move from the full closed to the full opened
position, utilizing one side of the ramp 57. The ramp 57
extends in opposite directions from a center point, and

35

the retainer member 1S has oppositely disposed second 40

control openings 75 so that the faucet valve may be
moved either clockwise or counter clockwise from the
full closed to full opened positions, depending upon the
orientation of the retainer member 15. The retainer

member orientation is determined by the position of 45

orientation projections 81 on the retainer member 15
with respect to orientation slots 83 in the valve body 11.

Sealing between the retainer member 15 and the
valve body 11 and between the retainer member 15 and
the control member 13 is provided by respective O-
rings 85, 87.

In the embodiment shown by FIGS. 15 and 16, the
control member 89 is like that of FIGS. 1-14 except that

50

the ramp portion 91 has a downwardly facing surface

and extends upwardly from the level of the control disc

seating surface 93 to a center point.

In the embodiment shown by FIGS. 17-21, the ramp
portion 19 is not on the control member 97 but is on the
interior wall of the retainer member 99, with the re-
tainer member having a rectangular opening 101 com-
municating with the valve body outlet opening 103 at
the region of the ramp portion center point. The control
member is provided a rectangular opening 103 coacting

55

60

with the ramp pOI‘thIl 95 and commumcatmg with the

first control opening 103.
The operation of the faucet valve of the invention

may be conveniently explained with reference to FIGS.
1 and 6-13. In FIGS. 1, 6 and 7, the faucet valve is

65
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shown in the fully open position. It can be seen, from
FIG. 6, that a maximum area of the first control opening
47 is exposed to the inlet opening 25, and it can be seen,
from FIGS. 1 and 7, that the maximum area of the
second control opening.75 is exposed by the ramp por-
tion 57 of the control member 13. In FIGS. 8-10, the
control member 13 has been rotated about 45° in the

counter clockwise direction from the full open position
of FIGS. 1, 6 and 7. It can be seen, from FIG. 8, that an

intermediate area of the first control opening 47 is now

exposed to the inlet opening 25, and it can be seen, from

FIGS. 9 and 10 that an intermediate area of the second

control opening 75 is now exposed by the ramp portion
57 of the control member 13. In FIGS. 11-13, the con-

trol member 13 has been rotated 180° in the counter

clockwise direction from the full open position of
FIGS. 1, 6, 7. It can be seen, from FIG. 11, that no area
of the first control opening 47 is now exposed to the
inlet opening 25, and it can be seen, from FIGS. 12 and
13, that no area of the second control opening 75 is now
exposed by the ramp portlon 57 of the control member
13. |
‘Reduction of faucet valve 31zes to save materials is
desirable. One limiting factor in the extent to which size
reduction can be accomplished is flow control. With the
conventional single flow control means, as the physical
dimensions of the coacting flow control components are
reduced, the effectiveness of the flow control is dimin-
ished. The present invention elumnates this flow con-
trol problem by the prowswn of two flow control
means instead of one. s

Reduction of faucet valve size and the provision of a
second flow control means involves the interrelated
problem of structural integrity, particularly as to the
control member and retainer member which are made
from plastic materials such as acetal which do not have
great structural rigidity. The particular structure and
configurations of the control member and retainer
member, as shown and described herein, effectwely
deal with the problem of structural integrity.

While in the embodiments shown, the first control
means utilizes a “kidney”-shaped opening coacting with

a circular opening, and the second control means uti-

lizes a rectangular opening coacting with a helical
ramp, it will be apparent to those skilled in the art that
there are numerous coacting control opening configura-
tions that may be employed to affect various desued
flow control patterns. . .
In accordance with one aspect of the present inven-
tion, as illustrated by FIG. 22, the upper surface 107 of
the second control opening 109 in the retainer member
111 is given a contour which corresponds with that of
the ramp portion 113 of the control member 115. The
effect of this arrangement is to achieve a 31gmﬁcant
fluid flow noise reduction. |
The foregoing disclosure and the showings made. in
the drawings are merely illustrative of the principles of
this invention and are not to be interpreted in a limiting
sense. |

Iclaim: | |

1. A faucet valve comprising:

a. a valve body. having a cylindrical cavity with a
sidewall, a bottom wall and an open top;

b. an inlet opening communicating with said cavity
via satd bottom wall and including inlet seal means,
and an outlet opening commumcatmg with said
cavity via said sidewall:
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c. a generally cylindrical control member includinga

control disc portion-merging with a body portlon
which merges with a stem portion;
1. said control disc portion having an enlarged di-
ameter portion- forming a flange with' an up-
wardly facing seating surface and a substantially
planar bottom surface disposed to engage said
inlet seal means, and a first control opening of a
- predetermined configuration for cooperation
with said-inlet seal means, and with said flange
merging w1th said substantlally planar bottom
surface; :

ii. said body portion having a side opening of pre-

determined conﬁguratlon communlcatlng with -

said first control opening;
d a generally cyhndncal retainer member having an

exterior surface that is received in mating relation

by the said valve body cylindrical cavity sidewall,

and having a central bore an upper portion of

which is received in mating relation by said control
member stem portion and a lower portion of which
1s received 1n matmg relatlon by said control mem-

~ber body portmn |
i.-said central bore lower portion forming with a
- lower portion of the retainer member exterior

surface a retainer member open ended skirt por-

10

15

20

25

“tion having a downwardly facing bottom surface

disposed i1n mating relation with said flange up-
wardly facing seating surface;
said retainer member skirt portion having an
opening therein of predetermined configuration
“disposed for cooperation with said control mem-
ber body portion side opening and communicat-
ing with said outlet opening;
whereby, rotation of said control member about its
longitudinal axis controls fluid communication between
~said inlet and outlet opening, first by coaction of said

i1.

first control opening with said inlet opening and second,

by coaction of said control member body portion side
opening, said retainer member skirt portion opening and
said outlet opening.

2. The faucet valve of claim 1, wherein the opening in
said retainer member skirt portion is generally rectangu-
lar, and the control member body portion side opening
is generally rectangular, and there 1s provided on the

interior wall of said retainer member adjacent its open-

ing a ramp portion of predetermined configuration, so
that said ramp portion coacts with satd control member
side opening to control fluid flow.

3. A faucet valve comprising:

a. a valve body having a cylindrical cavity with a

sidewall, a bottom wall and an open top;

b. an inlet opening communicating with said cavity
via said bottom wall and including inlet seal means,
and an outlet opening communicating with said
cavity via said sidewall; |

c. a generally cylindrical control member including a
control disc portion merging with a body portion

~which merges with a stem portion;
1. said control disc portion having an enlarged di-
ameter portion forming a flange with an up-
wardly facing seating surface and a substantially
planar bottom surface disposed to engage said
inlet seal means, and a first control opening of a
predetermined configuration for cooperation
with said inlet seal means, and with said flange
‘merging with said substantially planar bottom

surface;

30
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il said body ‘portton having a notch in a side
thereof, with the notch having a ramp portion

... and a roof portion, with the ramp portion having

- apredetermined configuration and merging at its
bottom with the control disc portion upwardly
facing seating surface and at its top with said -
roof portion, with the cavity formed by said
notch communicating with said ﬁrst control

~ opening; -

“d. a generally cyllndrlcal retalner member having an
- exterior surface that is received in mating relation

by the said valve body cylindrical cavity sidewall,

and having a central bore an upper portion of
which is received in mating relation by said control
member stem portion and a lower portion of which

- 18 received in mating relation by said control mem-

- ber body portion;
1. said central bore lower portion forming with a
lower portion of the retainer member exterior
~ surface a retainer member open -ended skirt por-
tion having a downwardly facing bottom surface
disposed in mating relation with said flange up-
- wardly facing seating surface; --

. said retainer member skirt portmn havmg a sec-
ond control opening of predetermined configu-
ration therein; disposed for cooperation with
said control member body portion side opening
and communicating with said outlet opening;

whereby, rotation of said control member about its

longitudinal axis controls fluid communication between
said inlet and outlet opening, first by coaction of said
first control opening with said inlet opening and second,
by coaction of the control member body portion, side
opemng, said second control opening and said outlet

opening.

4. The faucet valve of claim 3 wherein the configura-
tion of said second control opening is generally rectan-
gular.

5. The faucet valve of claim 4 wherein said upper
surface of said second control opening has a contour
which corresponds with that of said ramp portion.

6. The faucet valve of claim 5 wherein said ramp
portion is helical.

7. The faucet valve of claim 3 wherein the ramp
portion of said control member notch is inverted and
the configuration of said second control opening is
generally rectangular.

8. A faucet valve comprising:

a. a valve body having a cylindrical cavity with a

'sidewall, a bottom wall and an open top;

- b. an inlet opening communicating with said cavity

- via said bottom wall and including inlet seal means,

~ and an outlet opening communicating with said

~ cavity via said sidewall:

c. a generally cylindrical control member including a
control disc portion merging with a body portion
which merges with a stem portion;

- 1. said control disc portion being received in mating
relation by said valve body cylindrical cavity
sidewall and havmg a substantially planar bot-

~ tom surface engaging the inlet opening seal
means, and a first control opening of a predeter-
mined configuration for cooperation with said

- inlet opening seal means;

i1. said control disc portion having a larger diame-

~ ter than said body portion so as to provide a
flange having an upwardly facing seating sur-



4,175,586

7

face, with said flange merging with said substan-
tially planar bottom surface;

m said body portion having a notch In a side
thereof, with the notch having a ramp portion
and a roof portion, with the ramp portion having
a predetermined configuration and merging at its
bottom with the control disc portion upwardly
facing seating surface and at its top with said
roof portion, with the cavity formed by said
notch commumcatmg W1th said first control
opening;

d. a generally cylindrical retainer member having an
exterior surface that is received in mating relation
by the said valve body cylindrical cavity sidewall,
and having a central bore an upper portion of
which is received in mating relation by said control
member stem portion and a lower portion of which
is received in mating relation by said control mem-
ber body portion;

i. said central bore lower portion forming with a
lower portion of the retainer member exterior
surface a retainer member open ended skirt por-
tion;

ii. said retainer member skirt portion having a
downwardly facing bottom surface disposed 1n

10
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20

25
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8.
- mating relation to said control disc flange up-
~wardly facing seating surface;

iii. said retainer member skirt portion having 2a
second control opening of predetermined config-
uration therein; disposed cooperation with said
control member body portion side opening and
communicating with said outlet opening;

whereby rotation of said control member about its lon-

gitudinal axis controls fluid communication between
said inlet and outlet opening, first by coaction of said

first control opening with said inlet opening and second,
by coaction of the control member body portion side
opemng said second control opening and said outlet
opening.

9. The faucet valve of claim 8 wherein the configura-
tion of said second control opening is generally rectan-

gular.
10. The faucet valve of claim 9 wherein the upper

‘surface of said second control opening has a contour
which corresponds with that of said ramp portion.

11. The faucet valve of claim 10 wherem said ramp
portion is helical. - +

12. The faucet valve of claim 8 wherem the ramp
portion of said control member notch is inverted and
the configuration of said second control opening is

generally rectangular.
¥ % ¥ %X X
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